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(54) Recording medium and disc cartridge 

(57) A signal recording medium capable of being 
strongly secured to a rotation part such as a disc table 
even on high-speed rotation. A floppy disc includes a 
hub (2) at Its centre portion and a disc substrate (3)_hav- 
ing in its disc-shaped main portion a circular opening 
operating as a mounting portion for the hub and also 



having a signal recording surface on the disc-shaped 
main portion. The hub includes an abutment surface 
(2a) abutted against the disc table rotated in unison with 
the floppy disc and a facing suction surface (2b) spaced 
apart from a suction magnet (102a) mounted on a rim 
portion of the disc table when the abutment surfac s is 
abutted against a hub setting surface of the disc table. 
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Description 

[0001] This invention r lates to a recording medium 
for recording information signals and a disc cartridge 
holding the recording medium therein. s 
[0002] Up to now, a recording medium for recording 
information signals on the major surface of a flexible disc 
substrate as the signal recording surface, on which are 
recorded information signals, has been in use. 
[0003] The magnetic disc employing a flexible disc 
substrate, with a diameter of 3.5 inch, has been in use. 
This magnetic disc has a center hub for chucking the 
magnetic disc on a disc drive device The magnetic disc, 
so far used extensively, has a recording capacity of 2 
megabyte (MB). '5 
[0004] A magnetic disc 200, so far in widespread use, 
has a flexible disc substrate 201 of synthetic resin, and 
has the major surface of the disc substrate as the signal 
recording surfaces as shown in Figs. 1 and 2. At the 
center of the disc substrate 201 is formed a circular ceni- 20 
er aperture 201a and a hub 202 is mounted for closing 
this center aperture 201a. 

[0005] The hub 202 is formed of a magnetic nnaterial, 
such as iron, and is mounted on the disc substrate 201 
by having its tubular protruding portion 202a fitted in the 2S 
center aperture 201a and by having its flange portion 
202b on the outer rim of the protruding portion secured 
by adhesion to the rim of the center aperture 201a. In 
the center of the hub 202 is formed a rectangular spindle 
passage opening 202b passed through by a spindle 221 30 
provided on the disc drive device side. At an offset por- 
tion from the center portion is formed a rectangular 
chuck pin engagement opening 202c engaged by a 
chuck pin 223 provided on the disc drive device. 
[0006] The distal end face of the protruding portion 35 
202a of the hub 202, formed with the spindle passage 
opening 202b and the chuck pin engagement opening 
202c, operates as a setting surface 202e on a disc sup- 
porting surface 222a of a disc table 222 provided on the 
driving device. The outer rim portion of the setting sur- 40 
face 202e operates as a suction portion by a magnet 
224 provided on the outer rim of the disc supporting sur- 
face 222a. 

[0007] The magnetic disc 200, constructed as de- 
scribed above, is rotated in unison with the disc table by 45 
having its hub 202 chucked and centered with respect 
to a disc table of a disc rotation unit 220 provided on the 
disc drive device side. The information signals are re- 
corded and/or reproduced by actuating the magnetic 
disc 200 by the magnetic head. so 
[0008] The disc rotation unit 220, provided on the disc 
drive device side, loaded with the magnetic disc 200, 
has the disc table 222 mounted as-one on th distal nd 
of the spindle 221 run In rotation by a spindle motor, not 
shown. The upper side of th disc table 222, carri d at ss 
the distal end of th spindle 221 , op rates as the disc 
supporting surface 222a on which to set the hub 202 of 
the magnetic disc 200. A chuck pin 223 is mounted at a 



position on the disc table 222 offset from th spindle 
221 . Th chuck pin 223 is nnounted for movement in a 
direction emerging from and sinking into the disc sup- 
porting surface 222a and in a direction towards and 
away from the spindle 221 . The chuck pin 223 is biased 
in a direction away from the spindle 221 by biasing 
means, not shown. 

[0009] On the disc supporting surface 222a of the disc 
table 222 is mounted a magnet 224, fonmed as, for ex- 
ample, a annular rubber magnet, for surrounding the 
disc supporting surface 222a. The magnet 224 is mount- 
ed on the disc table 222 so as to be at a lower level than 
the disc supporting surface 222a of the nnagnetic disc 
200 on which to set the hub 202. There is maintained a 
pre-set separation Hq between the magnet and the set- 
ting surface 202e 0I the hub 202 on the disc supporting 
surface 222a, as shown in Flg.4. 
[0010] The magnetic disc 200 is chucked on the disc 
table 222 by introducing the the spindle 221 through the 
spindle passage opening 202b, engaging the chuck pin 
223 In the chuck pin engagement opening 202c, and by 
setting the setting surface 202e on the disc supporting 
surface 222a of the disc table 222. the hub 202 being 
then sucked by the hub 202, as shown in Fig.4. 
[0011] The state in which the magnetic disc 200 is 
mounted on the disc table 222 is explained. 
[0012] In an initial state when the magnetk: disc 200 
Is set on the disc table 222, the spindle 221 is passed 
through the spindle passage opening 202b and the 
chuck in 223 is engaged in the chuck pin engagement 
opening 202c. the spindle 221 and the chuck pin 223 
usually are inserted into or engaged in the spindle pas- 
sage opening 202b and in the chuck pin engagement 
opening 202c, without being thrust by the internal sur- 
faces of these openings. At this time, the center-to-cent- 
er separation F between the spindle 221 and the chuck 
pin 223 is the separation in an initial state in which the 
chuck pin 223 is not moved towards the outer rim of th 
magnetic disc 200. 

[0013] The spindle passage opening 202b has the 
shape of a rectangle having a side of a length D and 
rounded at four corners. The spindle 221 , introduced in- 
to the spindle passage opening 202b. has the shape of 
a column having diameter <t)E shorter than the length D 
of a side of the spindle passage opening 202b. The 
chuck pin engagement opening 202c has the shape of 
a rectangle having the lengths of long and short sides 
equal to A and B, respectively, and having arcuately- 
shaped corners, as shown in Fig.5. The chuck pin 223, 
engaged in the chuck pin engagement opening 202c. 
has the shape of a column having a diameter 41C shorter 
than the length B of the short side of the chuck pin en- 
gagement opening 202c. 

[0014] If, from the state shown in Fig.6 in which the 
magn tic disc 200 is set on th disc table 222, with the 
spindl 221 passed through the spindle passage op n- 
ing 202b and the chuck pin 223 ngaged in the chuck 
pin engagement opening 202c. th disc table 222 is run 
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in rotation in the direction Indicated by arrow R in Fig.5, 
the chuck pin 223 compresses against the outer corner - 
of the chuck pin engagennent opening 202c towards the 
rotating direction of the disc table 222 to move the mag- 
netic disc 200 towards the outer rim of the spindle 221 , 5 
as shown in Fig.6. By the magnetic disc 200 bing moved 
towards the rim by the chuck pin 223. the spindle 221 
compresses against the comer of the spindle passage 
opening 202b remotest from the corner of the chuck pin 
engagement opening 202c engaged by the chuck pin ^o 
223. as shown in Flg.6, thus centering the hub 202 of 
the magnetic disc 200 with respect to the disc table 222. 
[001 5] When the hub 202 of the magnetic disc 200 Is 
centered on the disc table 22, there is produced differ- 
ence between the rotational speed of the disc table 222 
and that of the magnetic disc 200. That is, the disc table 
222 is rotated n advance o1 the magnetic disc, such thai 
the chuck pin 221 compresses against the outer corner 
of the chuck pin engagement opening 202c disposed 
towards the rotational direction of the disc table 222. By 
the chuck pin 221 compressing against the chuck pin 
engagement opening 202c, the magnetic disc 200 is 
moved from the center towards the outer rim of the spin- 
dle 221. under the bias of the chuck pin 221 biased in 
the direction of the outer rim of the disc table 222. the 
spindle 221 compressing against the corner of the spin- 
dle passage opening-202b -for-centering-lhe- hub -202 

with respect to the disc table 222. At this time, the chuck 
pin 221 is moved towards the inner rim of the hub 202 
to reduce the center-to-center distance G between the 30 
spinH ift PP1 a nd the chuck pin 223 to a value smaller 
than the initial state distance F shown in Fig.5. 
[001 6] The magnetic disc 200 is sucked by a magnet 
224 on the disc table 222 for centering. In this state, the 
magnetic disc 200 Is rotated in unison with the disc table 
222. The signal recording surface of this magnetic disc 
200 is scanned by a magnetic head for recording and/ 
or reproducing information signals. 
[0017] The magnetic disc 200 Is constructed as disc 
cartridge housed in a main cartridge body unit. The mag- 
netic disc 200 is loaded In this state on the disc drive 
device and chucked y the disc table 222 for centering 
with respect to the disc table 222. 
[0018] The tracking, which is the positioning of the 
magnetic head with respect to each recording track 
formed circumferentially on the signal recording surface 
of the magnetic disc 200. Is achieved by radially moving 
the magnetic head by a stepping motoralong.the radius 
of the magnetic disc 200. The amount of feed of the 
magnetic head atong the radius corresponding"^ to each 
step of the stepping motor is the track pitch. 
[0019] M anwhile. it is th rotational torqu balance 
between the nnagnetic disc 200 and the disc tabi 222, 
produced on rotation of the disc tabI 222, that det r- 
min s wheth r or not the magnetic disc has been c n- 
t r d on th disc table 222. 

[0020] That is, it Is d tenmined by the balance be- 
twe n the rotational torque (r) and the torque T(h + s) 



which is th sum of the torque T(h) produc d by contact 
between the magnetic head and the magnetk; disc 200 
and the torque T(s) produced by contact with the mag- 
netic disc 200 of a protective sheet, such as a non-wo- 
ven fabric, used for protecting the signal recording sur- 
face of the magnetic disc 200 provided in the main car- 
tridge body unit holding the magnetic disc 200. The ro- 
tational torque (r) is the torque with which the disc table 
222 and the magnetic disc 200 attempt to rotate in uni- 
son by the contacting portions of the disc table 222 and 
the magnetic disc 200 produced by suctbn of the mag- 
netic disc 200 by the magnet 224 on the disc table 222 
on setting the magnetic disc 200 on the disc table 222 
to run the disc table 222 in rotation. 
[0021] That is, if the level ratio of the rotational torque 
T(h + s) relative to the torque T(r) is smaller than an op- 
timum value, the magnetic disc is not centered with re- 
spect to the disc table 222. but Is rotated in the stat 
shown In Fig.5. 

[0022] The magnetic disc having the diameter of 3.5 
inch, now in wide use, has the recording capacity of 2.5 
IVIB. For processing the program software or data of 
large capacity, there has been raised a demand for a 
magnetic disc having a higher recording capacity. 
[0023] On the other hand, a magnetic disc with a di- 
ameter of 3.5 inch, now in extensive use as a recording 
-medium for an information processing device, such as 
a computer, is desirably used with interchangeability 
with a disc drive device having a magnetic disc of a larg- 
er capacity as a recording medium. 
[0024] Moreover, the magnetic_disc witha diameter of 
3.5 inch, so far used, is rotated at a 300 rpm for recording 
and/or reproducing information signals, and hence has 
a drawback that it is low in the data transfer rate. 

SUf\/IMARY OF THE INVENTION 

[0025] It is therefore an object of the present invention 
to provide a disc -shaped recording medium that can be 
used interchangeably with the conventional disc- 
shaped recording medium on a common disc drive de- 
vice to constitute a disc drive device having a high data 
transfer rate. It is another object of the present invention 
to provide a disc cartridge housing this disc-shaped re- 
cording medium. 

[0026] In one aspect, the present inventton provides 
a disc-shaped recording medium including a disc sub- 
strate.having its^major surface as a recording surfac 
and provided with an approximately circular center 
opening, and a hub secured to the disc substrat fon 
stopping the center opening of the disc substrate. The 
hub includ s an inner rim portion having a center spiridle 
opening in which is fitt d a spindle of a driving devk: . 
Th hub also includ s an out r rim porton formed for 
b ing protruded from th inn r rim portion via a step to- 
wards th side of ins rtion of the spindle. 
[0027] The tracking s rvo informatk>n is recorded on 
th recording surface of the disc substrate. The hub is 
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formed of a magnetic mat rial, 

[0028] In another asp ct, the present invention pro- 
vides a disc cartridge having a nrein cartridge body unit 
including a pair of halves in one ol which is formed a 
spindle opening into which Is inserted a spindle of a driv- 
ing device, and a disc-shaped recording medium rotat- 
ably housed within the main cartridge body unit. 
The disc -shaped recording medium includes a disc sub- 
strate having its major surface as a recording surface 
and provided with an approximately circular center 
opening and a hub secured to the disc substrate for 
stopping the center opening of the disc substrate. The 
hub includes an Inner rim portion having a center spindle 
opening in which is fitted a spindle of a driving device, 
and an outer rim portion formed for being protruded from 
the Inner rim portion via a step towards the side of in- 
sertion of the spindle. 

[0029] With the disc-shaped recording medium ac- 
cording to the present invention and the disc cartridge 
holding the recording medium therein, the hub mounted 
centrally of a disc substrate of the disc-shaped recording 
medium has an Inner rim portion having a center spindle 
opening In which is fitted a spindle of a driving device, 
the hub also Including an outer rim portion formed for 
being protruded from the inner rim portion via a step to- 
wards the side of insertion of the spindle. Therefore, 
when the disc -shaped recording medium or the disc car- 
tridge is loaded on the disc rotation unit of the disc drive 
device, the outer rim portion of the hub can be ap- 
proached to the magnet provided on the disc rotation 
unit, so that the disc-shaped recording medium or the 
disc cartridge can be loaded with a larger suction force 
on the disc rotation unit to enable the disc-shaped re- 
cording medium or the disc cartridge to be unified relia- 
bly with the disc rotation unit. 

[0030] Moreover, since the disc-shaped recording 
medium or the disc cartridge can be loaded on the disc 
drive device on which is loaded the conventional mag- 
netic disc, the disc drive device employing the disc- 
shaped recording medium according to the present in- 
vention can beconfigured for employing the convention- 
al nnagnetic disc. 

[0031] The present invention will be more clearly un- 
derstood from the following description, given by way of 
example only, with relerence to the accompanying 
drawings in which: 

[0032] Fig.1 is a cross-sectional view showing a con- 
ventional magnetic disc. 

[0033] Fig.2 is a bottom view of the magnetic disc 
shown in Fig.l. 

[0034] Fig, 3 is a perspective view showing a disc ro- 
tation unit on which a magnetic disc has been loaded 
and which is adapted for rotationally driving th magn t- 
icdisc. 

[0035] Fig.4 is a side vi w showing th stat in which 
the conventional magnetic disc has b en load d on the 
disc rotation unit. 

[0036] Fig.5 is a plan view showing an initial stat in 



which the conventional magn tic disc is s t on a disc 
table. 

[0037] Fig.6 is a plan view showing the conventional 
magnetic disc is centered and loaded on the disc table. 

5 [0038] Fig.7 is an exploded perspective view showing 
a disc drive device on which is loaded a disc cartridge 
of the present invention housing the magnetic disc ac- 
cording to the present invention. 
[0039] Fig.8 a cross-sectional view showing a mag- 

10 netic disc according to the present invention. 

[0040] Flg.9 is a plan view of a magnetic disc accord- 
ing to the present invention, 

[0041] Fig. 10 is a schematic view showing the record- 
ing state of the servo information recorded on the mag- 
'5 netic disc according to the present Invention. 

[0042] Fig, 11 is a plan view showing a disc cartridge 
housing a magnetic disc according to the present inven- 
tion, 

[0043] Fig. 12 is an exploded perspective view show- 
20 ing a disc cartridge housing a magnetic disc according 
to the present invention. 

[0044] Fig. 13 is a plan view showing the upper sur- 
face of the disc cartridge according to the present inven- 
tion. 

25 [0045] Fig. 14 is a bottom view of the bottom surface 
of the disc cartridge according to the present invention. 
[0046] Fig, 1 5 is a side view showing the state In which 

. '?}39A6l|c 5^'sc.3ccordingtothe present invention is 

mounted on a disc rotation unit of a disc drive device. 

30 [0047] Fig. 16 is a side view showing the state in which 
the magnetic disc according to the present invention is 
loaded on the disc rotation unit of the disc drive device. 
[0048] Fig. 17 Is a plan view showing the initial state 
In which the magnetic disc according to the present in- 

35 vention is loaded on the disc rotation unit of the disc 
drive device. 

[0049] Fig. 1 8 is a graph showing the relation between 
the distance between a magnet and the hub attracted 
by this magnet and the force of suction of the hub by the 
40 magnet. 

[0050] Fig. 19 Is a side view showing the relation in 
which the magnetic disc according to the present inven- 
tion is loaded on the disc rotation unit, with the amount 
of protrusion of the suction surface on the outer rim of 
45 the hub from the setting surface on the disc table being 
0.25 mm. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

so [0051] The disc -shaped recording medium and a disc 
cartridge housing this disc-shaped recording medium 
according to the present invention will be hereinafter ex- 
plain d. 

[0052] In the following description, the pres nt inv n- 
55 tion is appli d to a magn tic disc having a fl xlble disc 
substrat . 

[0053] B for proceeding to the description of th 
magnetic disc according to the present invention, a disc 
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drive device 150 employing a magnetic disc according 
lo the pr sent invention is explain d. 
[0054] This disc drive device is configured for ena- 
bling recording and/or reproduction ot information sig- 
nals for both a conventional magnetic disc having the 
recording capacity of 2 MB and a magnetic disc of the 
present invention. 

[0055] Referring to Fig.?, the disc drive device 1 50 in- 
cludes a base 151 substantially in the form of a flat plate 
and a disc rotation unit 100 at a mid portion of the base 
151 for rotationally driving the magnetic disc. This disc 
rotation unit 1 00 includes a spindle motor 1 1 1 and a disc 
table 101 mounted as-one on the distal end of a spindle 
1 03 operating as a driving shaft of the spindle motor 111. 
The disc rotation unit 100 is mounted on the base 151 
by having the spindle motor 111 in an opening 152 
formed at a mid portion of the base 151 so that the spin- 
dle 103 is protruded towards the upper surface of the 
base 151 and by seturinga stator substrate 110 consti- 
tuting the spindle motor 111 lo the lower surface ot the 
base 151. 

[0056] The upper surface of the disc table 101, mount- 
ed on the distal end of the spindle 1 03 for rotation in 
unison with the spindle 103, has a disc supporting sur- 
face 101a on its upper surface for setting the hub of the 
magnetic disc thereon. The disc table 101 includes a 
chuck pin 104 at a position offset from the spindle 103. 
The chuck pin 104 is mounted for movement in a direc- 
tion emerging from and sinking into the disc supporting 
surface 101a and in a direction towards and away from 
the spindle 1 03. the chuck pin 1 04 is biased by biasing 
"means, not shown, in a direction away from the spindle 
103 by biasing means, not shown. 
'[iD057]" ' Ohlhe disc^^ surface 1 01 a of the disc 

table 101 is mounted a magnet 102, such as a annular 
rubber nnagnet, for surrounding the disc supporting sur- 
face 101a. The magnet 1 02 is mounted on the disc table 
101 at a jevel lower than the height level of the disc sup- 
porting surface 101a. 

[0058] The tower surface of the base 151 carries an 
electronic circuit board 158 on which are mounted a va- 
riety of electronic circuits and detection switches. On the 
lower surface of the base 151 is mounted a lower cover 
162 for covering the lower surlace of the electronic cir- 
cuit board 158. 

[0059] On the upper surface of the base 1 51 carrying 
the disc table 101 is mounted a cartridge holder 159 tor 
holding the disc cartridge for loading a magnetic disc in 
the disc cartridge on the disc table 101. The cartridge 
holder 159 holds the disc cartridge introduced from the 
front surface side of the disc drive device to move it to 
the lower side towards the base 1 51 to load the disc car- 
tridge held therein on th disc tab! 1 01 .-This cartridge 
holder 159 is shaped as a thin casing having its front 
and bottom sides op n d and is siz d to hold th disc 
cartridge inserted at the front sid of the disc driv de- 
vic . 

[0060] On the upper side of th base 151 is provided 



an uplifting/lowering plate 160, arrang d betwe n the 
base 151 and the cartridge holder 159, for uplifting/low- 
ering the cartridg holder 159 towards and away from 
the disc rotation unit 110 provided on the base 151, On 

s the uplifting/lowering plate 160 

are set upright cams 160a, 160b having inclined surfac- 
es on facing lateral sides. On the cam plates 1 60a, 160b 
are set supporting pins 159a on both sides of the car- 
tridge holder 159. When the uplifting/lowering plate 160 

^0 is in a state of having been moved in the direction indi- 
cated by arrow XI in Fig.7 towards the back side of the 
base 151 , the cartridge holder 159 is nnaintained at an 
upper position spaced from the disc table 101 by a sup- 
porting pin 1 59a being supported on the upper surfaces 

75 of the cam plates 1 60a, 1 60b. At this time, the disc car- 
tridge held by the cartridge holder 159 is ejected or the 
disc cartridge can be inserted into the cartridge holder 
159. If the uplifting/lowering plate 160 is moved towards 
the front side of the base 151 in the direction indicated 

^0 by arrow X2 in Fig.7, the supporting pin 159a is mov d 
along the inclined surfaces of the cam plates 1 60a. 1 60b 
so that the cartridge holder 159 is lowered onto the disc 
table 101 on the side of the base 151 in the direction 
indicated by arrow J in Fig.7 in order to toad the disc 

2S cartridge held by the cartridge holder 159 in position in 
the cartridge loading unit provided on the base 151 and 
in order to load the magnetic disc held in the disc car- 
tridge on the disc table 101 . 

[0061] The uplifting/lowering plate 160 is biased into 

30 movement in the direction indicated by arrow X2 in Fig. 
7 by biasing means, not shown. On the rear side of the 
base 151 is mounted a lock lever 169 tor tocking the 
uplifting/lowering plate 160 in the rearwardly moved po- 
sition when the uplifting/lowering plate 160 is moved to- 

35 wards rear in the direction indicated by arrow XI in Fig,7. 
[0062] On the front end face of the base 151 is mount- 
ed a front surface panel 1 64 having a cartridge inserting/ 
detachment opening 165 via which to insert or detach 
the disc cartridge. The front surface panel 164 is formed 

40 with an opening for ejection button 167a for projecting 
an ejection button 166 towards the front surface side 
and an opening tor display light 167b in which is dis- 
posed a display light 168. When the ejection button 166 
is thrust from the front side of the front surface panel 

45 164, a movement actuating plate 161 is moved in the 
direction indicated by arrow XI In Fig.7 for nrraving the 
uplifting/lowering plate 160 in the same direction indi- 
cated by arrow XI in Fig.7 for locking the uplifting/tow- 
ering plate 160 by a lock lever 169. 

so [0063] On the base 151 reanwardly of the disc driv 
device 150 are arranged a pair of head anms 163, 163, 
making up the magnetic head device. On the distal ends 
ofth se headarms 163, 163 ar mount da pair of fac- 
ing magn tich ads 191, 191. On th se head arms 1 63, 

55 163 are mounted a pair of facing nnagn tic heads 191 , 
191. Th se head arms 163, 163 are rotattonally biased 
by biasing m ans, not shown, in the direction of ap- 
proaching the distal nds thereof, as indicated by arrow 
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I in Fig.7. These head arms 163. 163 ar moved in the 
fore-and-aft direction of the base 1 51 in the direction in- 
dicated by arrow J in Fig7 corresponding to the radial 
direction of the magnetic disc mounted on the disc table 
101. 

[0064] The disc cartridge is introduced via the car- 
tridge inserting/detachment opening 165 formed in the 
front surface panel 164 so as to be held by the cartridge 
holder 159. At this time, a shutter mounted on the disc 
cartridge Is moved to open a recording and/or reproduc- 
ing aperture formed in each of the upper and lower sur- 
faces of the disc cartridge. By these apertures, the nnag- 
netic head 191. 191 mounted on the distal ends of the 
head arms 1 63, 1 63 are intruded into the main cartridge 
body unit so that the magnetic disc held in the main car- 
tridge body, unit is clinched between these magnetic 
heads 191, 191. 

[0065] When the disc cartridge is inserted into the car- 
tridge holder 159, the lock lever 169 is thrust by the disc 
cartridge to unlock the uplifting/lowering plate 160 from 
the lock lever 169. The uplifting/lowering plate 160, un- 
. locked from the lock lever 169, is moved in the direction 
indicated by arrow X2 in Fig.7, that is towards the front 
side of the disc drive device 150, under the bias of the 
biasing member. By movement of the uplifting/lowering 
plate 160 in the direction indicated by arrow X2 in Fig. 
7, the cartridge holder 159 is lowered in the direction 
indicated by arrow Jjn.Fig.7.-lf the cartridge holder 159 
is lowered in the direction indicated by arrow J in Fig.7, 
the disc cartridge held by the cartridge holder 1 59 is sup- 
ported by a positioning pin, not showri. provided on the 
cartridge loading unit provided on the base 1 51 , so that 
the disc cartridge is loaded in position on the cartridge 
Joadingunit. _____ 
[0066] On the electronic circuit board 158, arranged 
on the lower surface of the base 151, there are provided 
a disc-in detection switch 178 for detecting the possible 
presence of the disc cartridge, and a write protection de- 
tection switch 179 for detecting the state of a write pro- 
lection discriminating hole 1 79 for detecting the state of 
the discriminating hole provided in the disc cartridge. 
The disc cartridge is thrust by the disc cartridge, when 
loading the disc cartridge on the cartridge loading unit, 
for detecting that the disc cartridge has been loaded on 
the cartridge loading unit. When the disc cartridge is 
loaded on the cartridge loading unit, the write protection 
discriminating hole 179 detects the possible presence 
of the write protection discriminating hole to judge 
whether or not information signals can be recorded on 
the magnetic disc housed in the disc cartridge. 
[0067] The electronic circuit board 1 58 also is provid- 
ed with disc capacity detection switches IBOa, 180b for 
detecting disc capacity discriminating holes provided in 
the disc cartridge, as shown in Fig.7. Th se det ction 
switch s I80a, 180b ar provided in regist r with disc 
capacity discriminating hoi s provided in the disc car- 
tridge loaded on the cartridge loading unit. By det cting 
the position and possible presence of th disc capacity 



discriminating holes in the disc cartridg load d on the 
cartridge loading unit, it is possible to detect the capacity 
of the magnetic disc hous d in the disc cartridge. 
[0068] When the disc cartridge is loaded on the car- 

5 tridge loading unit, the magnetic disc housed in the disc 
cartridge has its hub attracted by the magnet 102 pro- 
vided on the disc table 101 so that the disc is set on th 
disc table 1 01 . At this time, the spindle 1 03 is introduced 
into the spindle passage opening formed In the hub. The 

10 chuck pin 104 Is inserted in a chuck pin insertion hole 
2d after the disc table 101 is set into rotation. 
[0069] A large-capacity magnetic disc, as a disc- 
shaped recording medium of the present invention load- 
ed on the above-described disc drive device, and the 

15 disc cartridge holding therein this magnetic disc, are 
hereinafter explained. 

[0070] The large-capacity magnetic disc 1 according 
to the present invention has a disc substrate 3. formed 
of a film of flexible synthette resin, as Is the conventional 
20 magnetic disc, as shown in Fig.S. On both major surfac- 
es of the disc substrate 3 are deposited magnetic me- 
diums to provide signal recording surfaces. The disc 
substrate 3 is formed in a circular shape having the di- 
ameter of 3.5 inch. The center portion of the disc sub- 
25 strata 3 is formed with a circular center opening 3a and 
a hub 2 is mounted for closing the opening 3a. The hub 
2 is mounted on the disc substrate 3 so as to be engaged 
in the center opening 3a with a flange portion 2e provid- 
ed on the outer rim of the proximal side thereof being 
30 coupled to the rim of the center opening 3a. 

[0071] The hub 2 mounted on the disc substrate 3 has 
an inner rim portion 2f , having a circular profile, an outer 
rim portion 2g. similarly having a circular profile and 
which Is formed on the outer rim side of the inner rim 
35 portion 2f. a connecting portion 2h interconnecting the 
inner rim portion 2f and the outer rim portion 2g, and the 
flange portion 2e formed on the outer rim portbn of the 
outer rim portion 2g. as shown In Flgs.8 and 9. The hub 
2 is mounted on the disc substrate 3 by having the inner 
40 rim portion 2f and the outer rim portion 2g Inserted into 
a center aperture 3a formed in the disc substrate 3 and 
by having the flange portion 2e retained by the rim of 
the center aperture 3a. with the retained portion being 
secured using an adhesive, 
45 [0072] The outer rim portion 2g of the hub 2 is formed 
so as to be protruded from the major surface of the disc 
substrate 3 by a separation L from the inner rim portton 
2f. The amount of protrusion of the outer rim portion 2g 
from the inner rim portion 2f Is selected to be 0.25 mm. 
50 as an example. ^ 

[0073] The center portion of the hub 2 is formed with 
a spindle passage opening 2c passed through by a spin- 
dl 1 03 provid d on the disc rotatton unit 100 when th 
nr^gnetlc disc 1 carrying this hub 2 is load d on th disc 
55 rotation unit 1 00. Th hub 2 is also formed with a chuck 
pin insertion hole 2d at a position offset from the c nt r 
position and which is spac d a pre-set separation from 
the spindle passage opening 2c. On the surface of the 
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flange portion 2e facing the disc substrate 3 Is bonded 
a ring-sliaped doubte-sided adhesive sheet substantial- 
ly coplanar with the flange portion 2e. The hub 2 is bond- 
ed to the disc substrate 3 using the double-sided adhe- 
sive sheet, 5 
[0074] The outer surface of the inner rim portion 2t of 
the hub 2, mounted on the disc substrate, which is pro- 
truded from the disc substrate 3. operates as a setting 
surface 2a on the hub supporting surface 101 a provided 
on the disc table 101 of the disc rotation unit 100. The io 
outer surface of the outer rim portion 2g protruded from 
the Inner rim portion 2f operates as a suction surface 2b 
facing the magnet 102 provided on the disc table 101. 
[0075] The inner rim portion 2f and the outer rim por- 
tion 2g make up a major surface of the hub 2, 
[0076] The technique of increasing the capacity of the 
magnetic disci is explained. For increasing the capacity 
ol the magnetic disc 1 having the same size as the con- 
ventional magnetic disc, it is necessary to record infor- 
mation signals lo high density For high density record- 
ing of information signals, it is necessary to reduce the 
track pitch of the recording tracks. The track pitch cannot 
be reduced by performing tracking of the magnetic head 
for each recording track based on step feed of the step- 
ping motor adapted for feeding the magnetic head. 
[0077] Thus, with the magnetic disc 1 having the in- 
creased capacity in accordance with the present inven- 
tion, the servo information Is previously recorded, as 
shown in Fig. 10. and tracking servo routinely practiced 
In hard disc drives, for example, is performed on the ba- 
sis of the pre-recorded servo information, as shown In 
Fig. 10. The magnetic disc 1 of the present invention has 
a servo area SA and a data area DA. as shown in Fig. 
10. The sen/oarea SA Is made up of an area SA1 . hav- 
ing recorded therein an automatic gain control (AGC) 
signal, a servo timing mark (STM) signals and a grey 
code area, and an area SA2, having recorded therein 
burst patterns for tracking servo BP^, BPg, BPc and 
BPd- 

[0078] The AGC signals are used, In the disc drive de- 
vice 150 configured as shown in Fig. 7. for controlling the 
AGC amplifier for signals reproduced by the magnetic 
head 191,191. The servo timing marks {SJt\A) are used 
for detecting the timing of the burst pattems. 
[0079] The grey code area has the track numbers 
Indicating the track positions recorded therein. The grey 
code area G;^ enables readout even under hon-stabte 
-tracking servo or In the absence of tracking servo. This 
enables quick access to the target track. 
[0080] The burst patterns BP^, BPg, BPc and BPq are 
recorded each with a sole frequency. The burst patterns 
BP;^, BPg, BPc and BPd ar recorded ach with a width 
Tp (track pitch) along th center axis of the track. Track- 
ing servo can be performed bas d on the reproduc d 
results of th se burst patterns BP;^, BP^, BP^ and BPq. 
[0081] With the above-mentioned magnetic disc 1 of 
the present invention, sine the burst pattems BP;^, 
BPq, BPc and BP^ for tracking servo ar previously re- 



corded ther on, it Is unnecessary to fleet c ntering 
about the spindt by relative insertion betw en the 
chuck pin and the chuck pin insertion opening as In the 
case of the conventional magnetic disc. Therefore, 
since the centering about the spindle as in the conven- 
tional practice is not required in the magnetic disc of the 
present invention, there Is no necessity of providing the 
chuck pin insertion hole 2d. 

[0082] Since the high capacity type magnetic disc 1 
according to the present Invention can be loaded on the 
above-described disc drive device 1 50, also capable of 
using the above-mentioned conventional magnetic disc 
200, there Is provided the chuck pin Insertion hole 2d for 
insertion by the chuck pin 104 for centering the conven- 
tional magnetic disc 200 in order to enable loading on 
the above-described disc drive device 150. 
[0083] Although the spindle passage opening 2c of 
the magnetic disc 1 according to the present Invention, 
adapted for passage by the spindle 1 03 of the disc drive 
device 1 50, is rectangular in shape, as in -the conven- 
tional magnetic disc 200. the spindle passage opening 
2c may be circular In shape in meeting with the colum- 
nar-shaped spindle 103. That Is, since there Is no ne- 
cessity of press-fitting the spindle 103 at a pre-set posi- 
tion In the spindle passage opening 2c. the spindle pas- 
sage opening 2c may also be circular In shape. By form- 
ing the circular spindle passage opening 2c, there is no 
necessity of taking into account the orientation of the 
spindle passage opening 2c relative to the chuck pin in- 
sertion hole 2d rectangular In shape, thus facilitating for- 
matbn of the hub 2. 

[0084] It Is seen from above that, even with the con- 
ventional magnetic disc 200 in which centring by Inser- 
tion of the chuck pin 104 In the chuck pin Insertion hole 
2d to bias the magnetic disc 1 towards the outer rim to 
thrust the spindle passage opening 2c against the spin- 
dle 103 of the disc table 101 is not used, the magnetic 
head can be tracked relative to each recording track by 
effecting tracking servo based on the servo infornnatlon 
recorded on the magnetic disc 1 . 
[0085] The magnetic disc 1 according to the present 
invention Is formed using the flexible disc substrate 3 as 
in the conventional magnetic disc 200 and hence is sus- 
ceptible to damage. Therefore, similarly to the conven- 
tional magnetic disc 200. the magnetic disc 1 of the 
present Invention is housed In the main cartridge body 
unit 1 3, constructed as the disc cartridge 10 and is load- 
ed on the cart ridge-loading-unil-in-lhe disc drive devic 
150 in a state in which the magnetic disc 1 Is housed In 
the disc cartridge 1 0. The magnetic disc 1 housed in the 
disc cartridge is loaded on the disc table 101 of the disc 
rotation unit TOO in th stat Jn which it is hous d in th 
disccartrldg 10. 

[0086] Th disc cartridge 10, hou ing the magn tic 
disc 1 of th present inv ntion th r in. Is explained with 
ref renc to Figs. 1 2 to 1 4. 

[0087] The disc cartridge 10 according to th pr sent 
inv ntion includes a main cartridge body unit 13. ob- 
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tained on abutting togeth r substantially rectangular up- 
per and lower halv s 11. 12. nnolded from a synthetic 
resin malerial. such as ABS r sin. containing an anti- 
static material, as shown inFig.12. In this main cartridge 
body unit 13 is rotatably housed the magnetic disc 1. 
The upper and lower halves 11,12 make up the main 
cartridge body unit 13 by abutting weld lugs 24. 25 and 
upstanding peripheral wall sections to each other to 
bond the abutting portions by ultrasonic welding to form 
the main cartridge body unit 1 3. 
[0088] At a mid portion of the lower half 1 2 constituting 
the lower surface of the main cartridge body unit 13 is 
formed a circular center opening 15. as shown in Fig. 

14. The rim of the inner surface of the center opening 
15 is fomned with a annular rib 16. The magnetic disc 1 
is housed within the main cartridge body unit 1 3 by hav- 
ing its portion corresponding to the flange 2e of the hub 
2 supported by the annular rib 16. When viewed from 
the side of the center opening 1 5 in the lower surtace of 
the main cartridge body unit 13. the outer rim portion 2g 
of the hub 2 mounted on the magnetic disc 1 is protruded 
towards the lower surface of the main cartridge body unit 
1 3 more prominently than the inner rim portion 2f . 
[0089] The mid portion on the inner surface of the up- 
per half 11 constituting the upper surface of the nr^in 
cartridge body unit 13 is formed with an annular rib 17 
engaged with the inner rim of the hub 2 mounted on the 
magnetic disc 1 . The magnetic disc 1 housed Jn the main 
cartridge body unit 13 has its annular rib 17 engaged 
with the hub 2 so that the magnetic disc is housed in the 
main cartridge body unit 1 3 in a state in which it is limited 
in its movement in the direction parallel to the nr^jor sur- 
face. On the outer surface of the annular rib 1 7 is formed 
an annular rib 18 constituting a mounting portion for a 
protective sheet as later explained. 
[0090] On the inner surfaces ot the upper and lower 
halves 11. 12 are formed four arcuate-shaped ribs 19, 
20 inscribing the upper and lower halves 11, 12. These 
ribs 19. 20 are abutted together to define a disc housing 
section. The magnetic disc 1 is housed in the main car- 
tridge body unit 13 so as to be positioned in the disc 
housing section constituted by the ribs 19, 20. 
[0091] Since the distance from the center of the center 
opening 1 5 of the lower half 1 2 to the nbs 1 9, 20 is slight- 
ly larger than the radius of the magnetic disc 1 , the hub 
2 is fitted with certain allowance in the center opening 

15, so that, it the magnetic disc 1 is moved slightly in a 
direction parallel to its major surface, there is no risk of 
the rim of the magnetic disc 1 contacting with the ribs 
19, 20. 

[0092] The mid facing portions ot the upper half -11^ 
and the lower half 1 2 making up the main cartridge body 
unit 13 in the left-and-right direction ar form dwithr c- 
tangular apertur s 21 , 22 for a magn tic h ad. The ap- 
rtures21,22 xtendfromthe vicinity of th c nter por- 
tion to a lateral side of the main cartridge body unit 13. 
The magnetic disc 1 housed in the main cartridge body 
unit 13 has its r cording surface expos d to outside 



across th inn r and outer rims of the disc. 
[0093] To the inner surface of the nriain cartridge body 
unit 13 are bonded substantially ring-shaped protective 
sheets 23. 24 formed by. for example, non-woven fab- 
s rics. These protective sheets 23, 24 serve forpreventing 
the recording surface ot the magnetic disc 1 from being 
damaged due to contact with the inner surface of the 
main cartridge body unit 13 formed of synthetic resin. 
The portions of the protective sheets 23. 24 in register 
10 with the apertures 21 . 22 are formed with radially ex- 
tending cut-outs 24a for not closing the apertures 21 . 22. 
[0094] Referring to Figs. 13, 14, the main cartridge 
body unit 1 3 includes a mistaken recording inhibiting 
hole 31, operating as a discnminating hole specifying 
IS whether or not the information signals recorded on the 
magnetic disc 1 housed therein can be erased by over- 
writing or erasure, and a disc discriminating hole 32 
specifying the type of the magnetic disc housed In th 
main cartridge body unit 13. Meanwhile, if it is the mag- 
20 nelic disc 1 of high recording capacity capable of record- 
ing information signals to a high recording density that 
is housed in the nr>ain cartridge body unit 13, there is 
also formed a disc discriminating hole 33 at a comer side 
having the apertures 21 , 22 for the magnetic head 1 for 
2S indicating that the disc housed in the main cartridge 
body unit 1 3 is the high recording capacity type magnet- 
ic disc capable of recording information signals to high 

recording density. These disc discriminating holes 32, 

33 make it possible to discriminate magnetic discs of 
30 different recording densities. 

[0095] The disc cartridge 10 of the present invention 
mounts thereon a shutter member 14 for opening/clos- 
ing the shutter 14 opening or closing the apertures 21, 
22 for the magnetic head. The shutter member 14 is 
35 formed to a cross-sectional shape of the letter U from a 
metal sheet of aluminum or stainless steel or by molding 
synthetic resin. The shutter member 1 4 is fitted from one 
lateral surface of the main cartridge body unit 13 for 
overlying the apertures 21. 22 and is mounted thereon 
40 for movement in a direction of opening/closing the ap- 
ertures 21. 22. The shutter portions 14a. 14b overlying 
the apertures 21, 22 of the shutter member 14 are pro- 
vided with apertures 34 which are in register with the 
apertures 21 , 22 when the shutter portions 1 4a, 1 4b ar 
45 moved to the position ot opening the apertures 21. 22. 
[0096] The nr^gnetic disc 1 of the present invention, 
rotatably housed In the disc cartridge 10 as described 
above, is inserted into the disc drive device 1 50 in the 
state in which the disc is accommodated in the disc car- 
50 tridge 1 0, and is loaded on the disc table 1 01 of the disc 

rotation unit 100 in this housed state. 

[0097] Next, th state of loading the nnagnetic disc on 
the disc tabi 101 of the disc rotation unit 100 is ex- 
plain dwithr far no to Figs. 15 and 16. 
ss [0098] in Figs.16 and 17. only the nr^agn tic disc 1 Is 
shown, whil th main cartridge body unit 1 3 is omitted. 
[0099] The magnetic disc Is inserted in the state 
housed in the disc cartridge 1 0 into the disc drive device. 
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The disc cartridge 10 inserted into the disc drive device 
is held by the cartridge holder 159. When the disc car- 
tridge 10 is inserted, the cartridge holder 1 59 is lowered 
towards the disc rotation unit 100 and is set in position 
on the cartridge loading unit constituted on the base 
151 . As the disc cartridge 10 Is loaded on the cartridge 
loading unit, the magnetic disc 1 housed in the disc car- 
tridge 10 is lowered in the direction indicated by arrow 
Z in Fig. 15 towards the disc rotation unit 100 so as to 
be set on the disc table 101 constituting the disc rotation 
unit 100. 

[01 00] The distal end o1 the spindle 1 03. as the driving 
shaft of the spindle motor of the disc rotation unit 100, 
on which is loaded the magnetic disc 1 , integrally carries 
a disc table 101 . The upper surface of the disc table 101 
has, on its surface, a disc supporting surface 101a on 
which to set the hub 2 of the magnetic disc 1 . A chuck 
pin 104 is mounted on the disc table 101 at a position 
offset from the spindle 103. The chuck pin 104 is mount- 
ed for movement in a direction emerging from and re- 
ceding into the disc supporting surface 101 a and in a 
direction towards and away from the spindle 103. The 
chuck pin 104 is biased by biasing means, not shown, 
in a direction away from the spindle 103. 
[01 01 ] On the disc supporting surface 1 01 a of the disc 
table 101 is mounted a magnet 102, such as an annular 
rubber magnet, for surrounding the disc-supporting sur- 
face 101a. The magnet 102 is mounted on the disc table 
101 at a level lower than the disc supporting surface 
101a. 

[0102] Referring to Fig. 16, the magnetic disc 1 has 
the setting surface 2a on the inner rim portion 2f of the 
hub 2 supported on the hub supporting surface 101a of 
the disc table 101 so that the suction surface 2b of the 
outer rim portion 2g formed with a step difference on the 
outer rim of the inner rim portion 2f faces the facing sur- 
face 102a of the magnet 102 with a pre-set distance H 
therebetween. 

[01 03] At this time, the spindle 1 03 is inserted into the 
spindle passage opening 2c of the hub 2, with the chuck 
hub 104 engaging in the hub engagement opening 2d. 
as shown in Fig.17. 

[0104] The hub 202 mounted on the conventional 
magnetic disc 200 is formed so that the setting surface 
202e on the disc supporting surface 222a of the disc 
table 222 is flush with the outer rim surface of the disc 
supporting surface 222a facing the magnet 224, as 
_shpwn in.Fig.1 . so that, when the hub is set on the disc 
table 222. the separation Hq between the surface of the 
hub facing the magnet 224 and the surface of the nnag- 
net 204 is approximately equal to the separation be- 
twe nth disc supporting surface 222a and the surface 
of the magnet 224. 

[0105] On th other hand, in th magn tic disc 1 of 
the present inv ntion, th suction surface 2b of th outer 
rim portion 2g of the hub 2 is protruded downwards a 
distance L from th hub supporting surtac 101a of the 
inner rim portion 2f. the suction surface of the hub ap- 



proaches to the facing surface 102a of th magnet 102 
a distance L corresponding to this distance of downward 
protrusion, so that the force of suction by the magnet 
102 becomes larger than with the conventional magnet- 

5 ic disc 200. thus increasing the holding force of the mag- 
netic disc 1 to the disc table 101 . 
[0106] The magnetic disc 1 loaded on the disc table 
101 is rotated at a higher speed than the conventional 
magnetic disc 200. However, the force of suction of the 

10 magnet 102 is sufficiently larger than that with the con- 
ventional magnetic disc 200, so that high speed rotation 
does not lead to relative position shift between the mag- 
netic disc and the disc table 101. Since the force of suc- 
tion to the disc table 101 can be increased by using the 

IS hub 2 used in the magnetic disc 1 of the present inven- 
tion on the conventional magnetic disc 200, the magnet- 
ic disc 200 can be centered more reliably with respect 
to the disc table 101. 

[0107] The magnetic disc 1 of the present invention 

20 can have a large capacity of 200 MB. The magnetic disc 
1 of the present invention also can have a recording ca- 
pacity of 2 MB which is the same as that of the conven- 
tional magnetic disc 200. If the recording capacity is 200 
MB, the optical disc 1 of the present invention is rotated 

2S at approximately an rpm of 3600 for recording and/or 
reproducing information signals for the conventional 
-magnetic disc 200. If the recording.capacity.is 2 MB. th 
optical disc is rotated at an rpm of 300 as in the cas of 
recording and/or reproducing information signals for the 

30 conventional magnetic disc 200. , 

[0108] The above-described disc drive device 150, 
enabling the magnetic disc 1 according to the present 
invention and the conventional magnetic disc 200 to be 
used selectively, is configured for executing tracking 

35 servo based on the above-mentioned sen/o information 
pre-recorded on the magnetic disc 1 . That is, if the mag- 
netic disc 1 of the present invention is loaded on the disc 
drive device 150, tracking sen/o is executed based on 
the servo information recorded on the magnetic disc 1 . 

40 If it is the conventional magnetic disc 200 that has b en 
loaded on the disc drive device 1 50, the disc is centered 
by the chuck pin 104 inserted in the chuck pin insertion 
opening 202c in order to record and/or reproduce infor- 
mation signals by an operation similar to that performed 

45 on the conventional disc dnve device. That Is, as the 
disc table 101 is rotated in the direction indbated by ar- 
row R in Fig.17. the chuck pin 104 compresses against 
the chuck pin insertion opening 202c in the hub 202 by 
the difference in the rotational speed of the disc table 
~so 101 and that of theTfiagneticclisc 200 to center the mag- 
netic disc 200 with respect to the spindle 103. 
[01 09] The relation between th amount of protrusion 
of th suction surface 2b of th out r rim portion 2g of 
th hub 2 from th s tting surface 2a on the disc table 

55 101 is explain d with refer nc to Figs.18 and 19. 
[0110] lnFig.18, th abscissa d not sth s paration 
Hb tween the suction surfac 2bofth out r rim portion 
2g of the hub 2 and the facing surface 1 02a of the mag- 



17 



EP 0 895 240 A1 



18 



net 102 provided on th disc table 101. while the ordi- 
nate denotes th force of suction P (gf) by the magnet 
102. In Fig.18. the xp rimental values and the theoret- 
ical values of the above variables are shown by solid 
and brok n lines, resp ctively. In Fig. 19. the magnetic 
disc 1 of the present invention is shown set on the disc 
table 101 with the suction surface by the magnet 102 
protruded from the setting surface 2a by a distance 
equal to the amount of protrusion L. 
[0111] In the results shown in Fig.18, the separation 
between the facing surface 102a of the magnet 102 
to the hub 2 and the supporting surface 2a of the inner 
rim portion 2g of the hub 2 is set to 0.5 mm, as shown 
in Fig.1 9. In Fig.18, there is shown the relation between 
the force of suction P by the magnet 102 and the sepa- 
ration H between the facing surface 102a of the magnet 
1 02 and the suction surface 2b of the hub 2 for the mag- 
nitudes of the force of suction P ot the hub by the magnet 
102 of 30. 35, 40. 45, 50, 55 and 60 gf obtained for the 
case in which Ihe separation H between the lacing sur- 
face 102a of the magnet 102 to the hub 2 and the suction 
surface 2b of the outer rim portion 2g of the hub 2 is 0.5 
mm, that is in case the supporting surface on the disc 
table and the suction surface of the hub are planar sur- 
faces flush with each other. 

[0112] It is seen from the results of Fig.18 that the 
force of suction P by the magnet 102 is increased by 
decreasing the separation H between the facing surface 
102a of the magnet 102 and the suction surface 2b of 
the hub 2 because the separation H is inversely propor- 
tionate to the force of suction P of the magnet (P = k/ 
(1/H)), where k is a constant. 

[0113] The theoretical values (calculated results) Dx 
for the force of suction P of the hub 2 by the magnet 1 02 
of 40 gf, with the separation H between the facing sur- 
face 102a of the magnet 102 and the suction surface 2b 
of the hub 2 being 0.5 mm, are referred to in the following 
explanation. The reason these theoretical values Dx are 
used is that, in the hub of the conventional magnetic 
disc, the suction surface of the hub by the magnet and 
the supporting surface of the hub on the disc table are 
flush with each other, that is, the amount of protrusion 
L of the suction surface 2b of the outer rim portion 2g of 
the hub 2 of the nnagnetic disc 1 of the present invention 
from the setting surlace 2a on the disc- table 101 is 0, 
with the force of suction by the magnet 102 being ap- 
proximately 40 gf. 

[0114] In the magnetic disc 1 according to the present 
invention, the force of suction of the hub 2 by the magnet 
2 is required to be not smaller than 55 gf, for which the 
magnitude of 5 G is assured as the impact properties at 
the time of mounting on the disc table 101 . 
[0115] It is s n from this that, with the calculated re- 
sults Dx in which the force of suction P of the hub 2 by 
th magnet 102 is equal to 40 gf for the separation H 
bet we n the facing surface 102a of th magn 1 102 and 
the suction surfac 2b of th hub 2 equal to 0.5 mm^ the 
force of suction not smaller than 55 gf required with the 



magnetic disc 1 of the pres ntinv ntioncanb obtained 
if the abov separation H is smaller than 0.36 mm. 
Therefore, the distance H of 0.25 mm between the fac- 
ing surface 102a of the magnet 102 and the suction sur- 
5 face 2b of the hub 2 is set, while the amount of protrusion 
L of the suction surface 2b of the outer rim portion 2g of 
the hub 2 from the setting surface 2a on the disc table 

101 is set to 0.5 mm - 0.25 mm = 0.25 mm. It may be 
seen from the experimental results (broken lines) of Fig. 

70 18 that the force of suction P of the hub 2 by the magnet 

102 not less than 55 gf can be realized when the sepa- 
ration H between the facing surface 102a of the magnet 
102 and the suction surface 2b of the hub 2 is set to 0.25 
mm. 

75 [0116] From the results of the force of suction P of the 
hub 2 by the magnet 102 shown in Fig.18, the amount 
of protrusion L ot the suctk^n surface 2b of the outer rim 
portion 2g of the hub 2 from the setting surface 2a on 
the disc table 101 is preferably set to 0.25±0,1 mm and 
more preferably 0.25±0.025 mm in consideralbn of ma- 
chining tolerances of the hub 2. In this case, the distance 
from the facing surface 102a of the magnet 102 to 
the hub 2 to the supporting surface 1 0la of the disc tabi 
1 01 is preferably set to 0.5±0. 1 mm in view of machining 
tolerances. The force of suction of the hub 202 by th 
magnet 102 on loading the above-mentioned conven- 
tional magnetic disc 200 is 40±10 gf in view of the ma- 
chining tolerances. These values are preferably taken 
into account in determining the amount of protrusion L 
of the suction surface 2b of the outer rim portion 2g of 
the hub 2 provided on the magnetic disc 1 of the present 
invention from the setting surface 2a on the disc table 
101. 

[0117] If the amount of protrusion L of the suction sur- 
face 2b of the outer rim portion 2g of the hub 2 from th 
setting surface 2a on the disc table 101 is set in this 
manner, the force of suction of the hub 202 by the mag- 
net 102 on loading the conventional magnetic disc 200 
equal to 40 gf can be assured, while the force of suction 
of the hub 202 by the magnet 102 on loading the mag- 
netic disc 1 of the present Invention on the disc table 
101 equal to 55 gf or higher can similarly be assured. 



Claims 

1 . A disc-shaped recording medium comprising: 

a disc substrate having its major surface as a 
recording surface and provided with an approx- 
inriately circular centre opening; and 
a hub secured to said disc substrate for stop- 
ping said centre op ning of said disc sub trate; 
said hub including an inner rim portion having 
a c ntre spindl opening in which a spindle of 
a driving device may be fitted, said hub also in- 
cluding an outer rim portion formed for being 
protruded from said Inner rim portion vb a step 
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towards the side of insertion of said spindle. 

A disc cartridg comprising: 

a main cartridge body unit including a pair of 5 
halves in one of which is formed a spindle open- 
ing into which a spindle of a driving device may 
be inserted; and 

a disc-shaped recording medium rotatabty 
housed within said main cartridge body unit; 
said disc-shaped recording medium compris- 
ing 

a disc substrate having its major surface as a 
recording surface and provided with an approx- 
imately circular centre opening; and 
a hub secured to said disc substrate for stop- 
ping said centre opening of said disc substrate 
and facing outside from said spindle opening; 
said hub including an inner rim portion having 
a centre spindle opening in which a spindle of 20 
a driving device may be fitted, said hub also in- 
cluding an outer rim portion formed for being 
protruded from said inner rim portion via a step 
towards said spindle opening. 

2S 

The disc-shaped recording medium according to 
_cJaim_1_.or_ihejdisc„cartridge„.accordingJo_claim 2 „. 
wherein the tracking servo information is recorded 
on said recording surface of said disc substrate. 

30 

The disc-shaped recording medium or disc car- 
tridge according to claims 1 , 2 or 3 wherein said hub 
is formed of a magnetic material. 

The disc-shaped recording medium or disc car- 35 
tridge according to any preceding claim wherein 
said hub has its major surface portion formed by 
said inner rim portion and the outer rim portion and 
wherein a chuck member insertion opening is 
formed in said major surface and in which a chuck 40 
member of a driving device may be inserted. 



The disc-shaped recording medium or disc car- 
tridge according to any preceding claim wherein 
said step of said hub is approximately 0.25 mm. ^5 

The disc-shaped recording medium or disc car- 
tridge accordirig^lo any preceding claim wherein 
said recording surface is the magnetic signal re* 
cording surface. 50 
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